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An Overview of the ODOT Safety 
Investigations Manual







Outline of the Manual
1. Manual Overview
2. Safety Investigation Basics
3. Overview of Data Sources
4. Diagnosing Crash Patterns
5. Site Investigations
6. Countermeasure Selection and Recommend 
Improvement Analysis
7. Document Implementation
• Appendix  




• Resource for traffic investigators
– Both experienced & new
• Training material
• Standardized approach
• Useable by local agencies
3
Principles of Investigation
• The doctor is in!
• Crashes are rare events
• Most users prefer to avoid a crash
• Trying to detect a pattern of crashes that 
are “out of the ordinary”
4
Basic Concepts






Crash Geometry Exposure Other



































• Accessing the data
7
Digital Video Log
• ODOT’s Digital Video Log provides street level views 
which can be used to identify signal types, 
milepoints, driveways, and roadside objects.
8
Google Earth
Google Earth can 
provide a good 
aerial view for: 
LT and RT lanes, 
Center TWLT lane, 
Has an easy 






• Rural other principal 
arterial
• Rural minor arterial
• Rural major collector




• Urban other freeways and 
expressway
• Urban other principal 
arterial





Crash Geometry Exposure Other


































• Find unusual 
patterns















Normative distributions for 
each functional class
• Collision type (all)
• Collision type (fatal 
& severe injury)
• Number of vehicle
• Residence of driver
• Sex of driver

















Route Number: OR-97 Hwy Name: THE DALLES-CALIFORNIA
Road Character: RURAL Facility Type:








Collision Type (All) Proj Obs % Ex % P(Norm)
Angle 4 6.6% 3.3% 5.1%
Backing 0 0.0% 0.3% 15.2%
Fixed Object 10 16.4% 38.3% 100.0%
Head-on 5 8.2% 3.8% 2.8%
NonCollision 0 0.0% 7.0% 98.8%
Other 6 9.8% 8.0% 21.5%
Parked 0 0.0% 0.3% 18.3%
Pedestrian 1 1.6% 0.5% 4.3%
Rear 20 32.8% 18.9% 0.3%
Sideswipe-Meet 1 1.6% 3.5% 62.7%
Sideswipe-Over 1 1.6% 2.8% 51.0%
Turn 13 21.3% 13.2% 2.6%
61 100% 100%
CRASH TOTALS
Severity Proj Obs % Ex % P(Norm)
Fatal+ Inj A 6 9.8% 8.2% 23.2%
Injury B+C 27 44.3% 41.4% 27.8%








• Safe Data Collection Procedures
• General Data Collection
• Identifying Unique Site Features 
and Supplemental Analyses
• Identifying Appropriate Field 
Studies Specific to Crash 
Patterns































• Evidence of Problems








• Select the “cure” for the crash
• Good countermeasure should 
reduce either the frequency or 
severity of dominant crashes types.  
• Tradeoffs between safety and other 















Select potential countermeasures 
based on data analysis and site 
investigation findings
Does the  potential 
















– Tables from Previous Chapter
– Excel lists
• FHWA’s Countermeasure Clearinghouse
• Highway Safety Manual, Part 4:  
Knowledge




• Crash (accident) reduction factor or CRF
– a percent reduction in the “before” crashes after implementing the 
countermeasure
• Accident (crash) Modification Factor (AMF) [or CMF]
– the fraction of the total crashes expected after the 
countermeasure










Selecting the Best Alternative
• Benefit cost 
worksheet
• For each 
alternative



























• Highway Safety Investigations Report
• Crash Pattern Worksheets
• Field Site Investigation Form
• Roadway Inventory Checklist
• Equipment Checklist




• Finish case studies








• Oregon Department of Transportation
• Portland State University 
• Oregon State University
• M.  Mouse and A. Jolie for testing forms
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